Introduction
This work is a part, of effort, going on at NASA Langley for several ) ' 
where s denotes the entropy and dp ('2) ds = dp c2 , /7 is the velocity vector, the pressure t) is given by
the speed of sound
In this section we recall some of the basic properties of the equations (1). It is suftlcient for the purpose of the analysis to assume constaucy of the coefficients. 
We shall demonstrate the factorizability property of FDA corresponding to the new scheme. Introduce the auxiliary variables -potential ¢ and streanffunction _7.
and substitute the following expressions for the vari-
into (11). Introducing the vorticity variable ,5) and applying the 7" x operator to the momentum equations we obtain In order to obtain the factorizable discrete scheme, 
Note, that, as well as in the PDE case, all the terms involving the potential variable canceled out. Substiluting the auxiliary variables into the pressure equation, it. is easy to verify that all the terms involving the streamfunction cancel.
We can summarize that due to the specifc form of the artificial dissipation, the FDA (11) of the discrete scheme is factorizable -it reflects the mixed character of the original system of PDEs.
Special discrete operators
We consider the two-dimensional case from now on. 
Constructing the discrete scheme
Our goal now is to derive a discretization of a conservation law (scalar and a system). For this purpose we need to evaluate the numerical fluxes through each of the faces of the duaI-median cell (see Fig.l 
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The total velocily squared 
where h_ is the length of the corresponding face and the numerical flux
where 0_ stands for a divided difference
The 
L'
where OC is the control volume's boundary ff is a unit vector normal to the boundary and
pay fly 2 + l)
A conservative discretization of the Euler system can be written in the following form
The numerical flux through a face can be represented as a sum of central and the artificial dissipation parts
The central portion of the flux is given by
where now fi"= (371, -o,_) is a unit vector normal to the face. The rest of this section is dedicated to the question of deriving the diffusive portion of the nRmerical fluxes.
We would like to emphasize that it is fairly simple to implement the new discretization within the existing control-volume computer codes. It requires only the new numerical flux routine. Such a routine can be written in several simple st,eps, starting from l.]le standard upwind scheme and performing the modifications gradually.
The standard upwind scheme
The first step is t,o rewrite the standard upwind for the subsonic case witlmut explicit mention of the characteristic variables, etc. The scheme is given by the following numerical flux
The derivation presumes that these fluxes correspond to the local orthogonal coordinate fi'ame associated with the cell-face. Therefore, the momentum equations diffusive fluxes can be rotated t.o the global coordinate frame (x, y) by in the following way () ( ) ,, 
We also add some q-derivative terms to the artificial dissipation of the lnonlentum equMion in _ direction to obtain the residual of the pressure equation. All the differences used here are wide. The notation (llq for the residual) reflects this fact
The artificial dissipation then takes the following form
y,_-).; =-_ t,er, lr:,lOg9
The need for rescaling the artificial dissipation in order to avoid the qu&si-ellipticity of the full-potential fac- 
